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An Investigation on Vibration Characteristics of High-Pressure Type
Fuel Injection Pump by Considering Vibration of Cylinder Block
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Abstract: This paper refers to the vibration characteristics of high-pressure type fuel injection pump body
considering vibration of cylinder block by transfer function measuring to reduce the noise and vibration of a
high-pressure type fuel injection pump. Furthermore, the ˆnite element method has been applied on the nu-
merical analysis of the high-pressure type fuel injection pump considering vibration of cylinder block to inves-
tigate the vibration characteristics. Comparing with the numerical calculated results and the measurement
ones, some important points to modify the vibration characteristics are certiˆed and proposed.
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Number of Cylinders 6
Mass (Body) 5.17 kg
Material JIS H5202
Maximum Injection Pressure 140 MPa
Size 221×218×75 mm





Number of Cylinders 4
Mass 22.8 kg
Combustion Camber Direct Injection
Materials JIS H5202
Fig. 1 Schematic Diagram of Measuring System for Transfer
Function
























































Fig. 2 Exciting Points and Measuring Points of Test Fuel In-
jection Pump
Fig. 3 Exciting Points and Measuring Points of Test Cylinder
Block
Fig. 4 Exciting Points and Measuring Points of Test Cylinder
Block with Fuel Injection Pump (Assembly)
Fig. 5 Transfer Function of Fuel Injection Pump (Exciting
Point: C, Measuring Point: 1, Y Direction)
Fig. 6 Transfer Function of Cylinder Block (Exciting Point:






D，噴射ポンプを E～J（Fig. 2の A～Fに相当）とし，
測定点はシリンダブロックを 1～3，噴射ポンプを 4～8















Fig. 7 Transfer Function of Cylinder Block with Fuel Injec-
tion Pump (Exciting Point: D, Measuring Point: 8, Z
Direction, Assembly)
Fig. 8 Analysis Model of Finite Element Method (Fuel Injec-
tion Pump)
Fig. 9 Analysis Model of Finite Element Method (Cylinder
Block)
















































Fig. 10 Analysis Model of Finite Element Method (Cylinder
Block with Fuel Injection Pump, Assembly)










Exp. Cal. Exp. Cal. Exp. Cal.
1 2250 2286 680 660 350 396
2 3080 2992 1150 1170 520 583
3 1590 1552 660 663
4 1770 1732 760 796
5 2060 2046 1310 1253
6 2260 2241 1550 1543
7 2540 2539 1800 1816
8 2700 2677 1990 1978
9 2860 2860 2140 2166
10 3160 3180 2370 2363
11
Out of Range
3430 3450 2520 2559

















































Fig. 12 Modal Shape of Cylinder Block




















































































Fig. 13 Modal Shape of Cylinder Block with Fuel Injection
Pump (1st Mode, Natural Frequency 396 Hz, Assem-
bly)
Fig. 14 Comparison of Stress Values




















































Fig. 16 Modal Shape of Cylinder Block with Fuel Injection
Pump
Fig. 17 Corrective Numerical Calculation Mode of Finite Ele-
ment Method (Fuel Injection Pump)
Fig. 18 Corrective Numerical Calculation Mode of Finite Ele-
ment Method (Cylinder Block)
Fig. 19 Stress Distribution of Fuel Injection Pump (Correc-
tive Model)





































Fig. 20 Stress Distribution of Cylinder Block (Corrective
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